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Abstract
Background: A burn to the face and neck area leaves a visible scar that impacts the victims physically and psychologically. This report was aimed to examine the factors associated with oral health-related quality of life (OHRQoL) in
patients with a facial burn injury.
Methods: Patients with facial burn who attended the Burn Care Centre in Islamabad, Pakistan were systematically
and randomly invited to participate in this cross-sectional study. They underwent extra- and intra-oral examinations
and, completed self-administered instruments in the Urdu language. The severity of disfigurement, dental caries experience (DMFT), periodontal disease (CPI) and oral hygiene (OHI-S) statuses were assessed. The validated instruments
collected information relating to sociodemographic background, oral health behaviours, OHRQoL and satisfaction
with appearance (SWAP). Information relating to the time of the incident, cause and severity (type, TBSA) of the burn
were obtained from medical records. The OHRQoL prevalence of impact and severity measures were derived and
analysed using simple and multiple, logistic and linear regression.
Results: A total of 271 patients had participated in the study. The OHIP-14 prevalence of impact was 94% with mean
severity score = 37 unit (sd = 8.5). The most impacted domains were physical pain (87%), psychological disability
(87%), social disability (85%) and physical discomfort (83%). The main determinants of oral health-related quality of
life were poor clinical oral conditions - particularly caries, and severity deformity. Other risk factors included poor oral
health behaviours, psychological distress and longer time elapsed since the incident, and sex (p < 0.05).
Conclusion: Dental caries, the severity of the facial deformity, oral health behaviour and time are associated with
oral health-related quality of life of patients with facial burns. Oral health behaviour improvement can lower the risk of
developing dental problems and oral health-related quality of life impact.
Keywords: Oral health status, Oral health-related quality of life, Oral hygiene, Quality of life, Facial burns, Risk factors,
Patient-based outcomes
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Background
Burn injuries have an immediate and long-term impact
on the victims, family members and healthcare services;
it limits and/or disables functions and physical health,
disfigures appearance, causes pain, and affect the social
and psychological well-being of survivors for the rest of
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their lives [1–4]. The major causes of injury are direct
contact with heat, radiation, electricity, friction and
chemicals, relating to occupation, accident and assault
[5–9]. Flames and acid burn are common injuries to the
head and neck caused by home accidents and assault [10,
11].
A burn to the face and neck area leaves a visible scar
that impacts the victims physically and psychologically.
Changes such as tissue loss, scarring, altered motor structural morphology, loss of elasticity, and limited mobility
and function occur immediately at the affected area following a burn [12, 13]. As the scar tissue matures over
time, it contracts and further deforms the appearance,
leading to incompetent lips, limitation of mouth opening, incomplete oral occlusion and, for joint contracture,
temporomandibular joint dysfunction and restriction of
movement; these affect daily oral functions such as eating, swallowing and speaking. In children, the force and
tension of the scar contracture can affect the growth of
the maxilla and mandible that later cause excessive anterior teeth protrusion and crowding [14, 15]. Stretching
of scar tissues during mouth opening and jaw movement
can cause discomfort and pain [12, 16–18]. These complications limit access to the oral cavity and disrupt oral
hygiene care; the resulting inefficiency increases the risk
of developing dental caries and periodontal diseases that
later affect the oral health-related quality of life [1, 2, 19–
29]. A study has shown that facial burn victims have poor
oral conditions [30].
Studies have shown that facial disfigurement causes
psychological distress in patients with a facial burn injury
[2, 31] and that the psychological conditions are linked to
poor dental conditions and oral health-related quality of
life in the general population [32, 33]; however, there is
limited discussion in the literature whether the severity
of a facial burn injury is related to the oral health-related
quality of life of the victims. The objective of this study
was to examine the factors associated with oral healthrelated quality of life in patients with facial burns using
two outcome measures derived from the Oral Health
Impact Profile (OHIP-14) instrument.

Methods
A cross-sectional study was carried out at the Burn Care
Centre of the Institute of Medical Sciences, Islamabad,
Pakistan. The study protocol was approved by the ethics committee of the institute (Reference no. F.1-1/2015/
ERB/SZABMU) and written informed consent was
obtained from all the participants and parents/guardians
of participants under 15 years of age before data collection. Patients aged 15 years or older who were visiting the
centre for follow-up treatment were systematically and
randomly selected into the study if they presented with a
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burn injury that affected more than 10% of the total body
surface area (TBSA), including the head and neck area
and able to feed by mouth. Patients with a severe psychological problem and a burn-related hand injury that
can affect proper manual oral hygiene maintenance were
excluded. The sample size calculation showed that 270
patients were needed to meet the objectives based on the
prevalence of periodontal disease, caries and the quality
of life scores of each domain in OHIP-14 and the total
score [34–36].
The participants underwent a facial examination and
oral screening and completed a set of self-administered
questionnaires. The severity of the facial deformity was
assessed using the observer-rated disfigurement scale,
which is a measure based on the size and degree of disfiguration, the extent of impairment on facial expression
and visibility of the affected area, which ranges from 1 to
9. A greater rating indicates more severe disfigurement
[37, 38]. The oral screening was carried out by one of
the researchers (FAC) who is a qualified dentist. Caries
experience was measured using the DMFT index according to the WHO survey method [39]. Periodontal disease
and oral hygiene status were measured using the Oral
Hygiene Index-Simplified (OHI-S) and Community Periodontal Index (CPI), respectively based on the methods
described in earlier reports [40, 41]. An additional oral
health measure, the clinical oral status, was derived by
combining the DMFT, CPI and OHI-S indices using the
Principal Component Analysis with no rotation which
resulted in one latent measure that explained 82.8% of
the variance with an Eigenvalue = 2.5 and mean = 0.0
(sd = 1.0; min =  − 3.17, max = 1.91) [42]. A higher value
corresponds to a worse overall clinical oral condition.
The sociodemographic information collected were
gender, age group, education, employment, income.
The oral health behaviours included daily tooth brushing frequency (once/twice or more), frequent dental
visits in the past year (Yes/No) and barriers to utilisation of oral healthcare services. The latter was adapted
from Patton et al. by asking the participants whether
factors such as cost, anxiety, location, illness, or other
problems had prevented them from seeking oral health
care services using an open-ended question. The first
response was categorised as dental anxiety, social, distance, cost and self-perceived [43]. Oral health-related
quality of life was assessed using the Oral Health Impact
Profile (OHIP-14), a 14-item instrument that assesses
the impact of oral health problems on seven domains:
functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, and
social disability and handicap, in the past 12 months
[35, 36]. Each item was scored as 0 (never), 1 (seldom),
2 (sometimes), 3 (often) or 4 (very often). Two outcome
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measures were derived. The severity score assesses the
severity of impact and is calculated by adding the score
of the 14 responses. It ranges from 0 to 56 units and an
increasing value corresponds to a greater impact. The
prevalence of impact is the percentage of participants
who have at least one item impacted (score ≥ 3) [44, 45].
The Satisfaction With Appearance Scale-Urdu (SWAP-U)
measures the perceived satisfaction with facial image and
socio-behavioural impact of burn scars. It has 14-items
in four domains: dissatisfaction with facial features, dissatisfaction with body appearance, social discomfort and
perceived social impact, with the response ranging from
strongly disagree (1) to strongly agree (7). The total score
ranges from 0 to 84 units with a greater value indicating greater dissatisfaction [46, 47]. Information regarding burn injury was obtained from the medical records.
Four measures were recorded: the classification of severity based on the depth of burn (second vs third-degree),
total body surface area affected (10–20% and > 20%),
time since the incident and cause of the burn.
Statistical analysis

The summarise statistics of the sample and parameters
were obtained using the descriptive, Pearson and Kendall’s tau correlation analyses. Based on the recommendation that reports on patient-based outcomes should
include analysis of alternative scoring formats [48], analyses were carried out for both the OHIP-14 prevalence
and severity score.
Analysis of the prevalence of impact was carried out
using bivariate and multiple logistic regression. In cases
with a total separation of observations whereby where
all participants in a category are impacted, Firth logistic
regression was used. Analysis of the severity score was
performed using simple and multiple linear regression.
The analyses assumed that the ordinal variables were
linearly associated with the outcomes and treated each
category in the categorical variables as an independent factor. Both multivariable analyses were performed
using the hierarchical regression method. The analyses
assumed that oral health status is the primary determinant of oral health-related quality of life, thus, the
measures were included in the first block of independent variables as the fix factors. Next, the significant variables from the bivariate analysis (p < 0.05) were added to
the model as covariates; the burn-related measures were
added to the model in the second block and followed by
the oral health behaviours and sociodemographic factors in the third block. Each covariate was added one at
a time using manual iteration but following the forward
selection technique and it is retained in the model if the
R2 increased significantly with the probability of inclusion set at < 0.05 and removed if the p-value changes after
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more factors were added with the probability exclusion
at > 0.1. Interaction terms between the sociodemographic
factors were also examined.
The standardised coefficients of the final model from
the multiple linear regression were contrasted to examine
the strength of influence of a factor on oral health-related
quality of life. Because of multicollinearity and overfitting issues in the multiple linear regression analysis [49],
three alternative model solutions are presented. In Model
1, the DMFT, CPI and OHI-S were assumed to influence OHRQoL independently and included in the model
as fixed factors. Models 2 and 3 assumed that they are
related and hence, a composite measure, the clinical oral
status, was used in the analysis as the fixed factor. Regression diagnostic analyses carried out on the models do not
show a remarkable deviation from the assumptions. The
significance level was set at 5% and analysis was done in
the IBM SPSS v24.

Results
A total of 300 patients with a facial burn injury were
invited to participate in the study but 20 had declined
to participate and 9 did not complete the questionnaire,
hence, the total response rate with complete data was
90.3% (N = 271). The sample included 68.6% females,
78.9% below the age of 35-year-old, 91.9% with less than
12 years of schooling, 49.1% were unemployed and, 65.7%
had low personal income (< 15,000 PKR or < US$140).
Forty-eight per cent of the cases had a third-degree
burn, 46.1% had more than 20% total body surface area
(TBSA) burned and 82.7% had had the injuries for more
than 2 years. The majority had fire-related burn injury
(41.3%) and, between moderate to severe facial disfigurement (88.9%). The prevalence of caries (DMFT ≥ 1) was
100% with a mean DMFT = 11.0 (sd = 2.4), 59% had periodontal pockets > 4 mm and 66.1% had poor oral hygiene.
Details of the sample background had been reported earlier [30]. The prevalence of OHRQoL impact was 94.1%
(95%CI = 91.27%, 96.92%) and the mean severity score
was 37.7 units (95%CI = 36.64, 38.67 units) (Table 1). The
four most prevalent and severe domains impacted were
physical pain (87%), psychological (87%) and social (85%)
disabilities, and psychological discomfort (83%), which
corresponded to the severity score.
The bivariate analysis showed that the severity and
prevalence of impact were associated with the severity of injury and disfigurement, the longer time elapsed
since the burn incident, cause of the burn, greater dissatisfaction with appearance, and poor dental conditions
(p < 0.01) (Table 2). Oral health-related quality of life was
poorer in male than in female participants.
The analyses did not find a model with more than
one significant factor in the multiple logistic regression
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Table 1 Summary of OHIP-14 add-score and impact prevalence by items and domains (N = 271)
Domain and item

Item severity score Mean
(sd)

Domain severity score
Mean (sd)

1. Trouble pronouncing words

2.97 (.948)

5.21 (1.62)

2. Sense of taste worsens

2.25 (.864)

Item impact prevalence
n%

Domain impact
prevalence n%

201 (74.2)

204 (75.3)

Functional limitation
125 (47.2)

Physical pain
3. Has painful aching

2.92 (.587)

4. Uncomfortable to eat

2.62 (.797)

5.54 (1.20)

224 (86.7)

236 (87.1)

192 (71.9)

Psychological discomfort
5. Been self-conscious

2.72 (.893)

6. Feel tense

2.87 (.965)

5.58 (1.71)

203 (75.0)

225 (83.0)

202 (74.6)

Physical disability
7. Unsatisfactory diet

2.65 (.869)

8. Interrupt meals

2.39 (.895)

5.04 (1.62)

166 (61.2)

179 (66.1)

101 (37.2)

Psychological disability
9. Difficult to relax

2.97 (.867)

10. Embarrassment

3.06 (.983)

6.03 (1.88)

216 (79.8)

236 (87.1)

203 (74.9)

Social disability
11. Irritable with other people

3.25 (.956)

12. Difficulty doing usual jobs

2.54 (1.231)

5.79 (1.88)

228 (84.1)

231 (85.2)

141 (52.0)

Handicap
13. Less satisfying life

2.73 (.842)

14. Unable to function

1.74 (.831)

4.47 (1.10)

176 (65.0)

185 (68.3)

47 (17.3)

Prevalence
No impact

16.06 (3.26)

16 (5.9)

Impacted (1 + domain)

39.01 (6.71)

255 (94.1)

Severity score:

model and only the DMFT and clinical oral status were
significant (p < 0.05) as presented in Table 2. In contrast,
several model solutions with the comparable model fit
(adjusted-R2 ≈ 0.8) were obtained from the multiple
linear regression analysis. For brevity, three models are
presented in Table 3 to demonstrate the consistency in
the findings. Model 1 showed that the DMFT, CPI, oral
health behaviours, cost, disfigurement, fire, scald, and
sex-education interaction were significantly associated
with OHRQoL and the caries measure had the largest standardised coefficient (β = 0.48). The significance
of the OHI-S was lost in Model 1 likely due to collinearity with the other clinical indices. When each of the
oral health measures was entered separately as the only
fixed factor and all the covariates in Model 1 kept the
same, the standardised coefficient of the DMFT (0.60,
p < 0.001, adjusted-R2 = 0.81) remains the largest compared to the CPI (0.30, p < 0.001, 0.76) and OHI-S (0.22,
p < 0.001, 0.75). The standardised coefficients of the
latter two were smaller than the disfigurement in the
respective models (0.45 and 0.52, p < 0.001).

37.67 (8.50)

Model 2 showed that one unit increase in clinical oral
status score was associated with a 4.7 unit increase in the
severity score (p < 0.001) after adjusting for oral health
behaviours, cost, disfigurement, satisfaction with appearance, the time passed since the burn incident, scalding injury, and sex-education interaction factors. Model
3 was an alternative solution to address the collinearity
between the disfigurement and SWAP and, included the
same covariates as Model 2 except for the cost and time.
In the two latter models, the standardised coefficients of
clinical oral status were consistently the largest (β = 0.56).
Both facial deformities measures were significantly associated with OHRQoL; the disfigurement has the secondlargest standardised coefficient in Model 3 (β = 0.26) and
the SWAP, the third-largest in Model 2 (0.11).

Discussion
The present study had examined the factors influencing
the oral health-related quality of life in patients with a
facial burn and found associations between the prevalence and severity of impact and poor oral status, the
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Table 2 The crude odds ratio and regression coefficient for the bivariate association between the OHIP-14 prevalence and severity of
impact and independent factors (N = 271)
Prevalence of impact

Severity of impact

n (%)**

Mean (sd)

Crude OR (95%CI) p

Regression coefficient (95%CI) (p)

Age
15–24

79 (88.8)

1.5

34.2 (10.48)

1.2 (− 0.12, 2.36)

25–34

123 (98.4)

(0.78–3.02)

40.7 (5.13)

(0.05)

35–44

37 (92.5)

0.2

≥ 45

16 (94.1)
0.3

39.6 (5.69)

Male*

83 (97.6)

(0.07–1.33)

36.7 (9.38)

Female

172 (92.5)

0.1

0–5*

69 (94.5)

1.24

39.1 (7.43)

0.8 (− 2.64, 0.98)

6–12

164 (93.2)

(0.50–3.01)

36.7 (9.07)

(0.4)

≥ 13

22 (100)

0.7

39.5 (5.90)

Gender

36.2 (8.90)
37.1 (8.72)
− 2.9 (− 5.05, − 0.72)

(0.002)

Education (years of schooling)

Employment status
Full-time job*

46 (93.9)

1.0

36.6 (8.32)

Part-time job

72 (94.7)

(0.58, 1.91)

39.4 (6.95)

Unemployed

124 (93.2)

0.9

37.1 (9.33)

Others1

13 (100)

− 0.2 (− 1.38, 1.06)

0.8

37.5 (7.76)

Personal income PKR2
5000–14,000*

168 (94.4)

0.8 (0.52–1.38)

37.4 (8.79)

15,000–24,000

45 (95.7)

0.5

40.0 (6.41)

25,000–34,000

22 (91.7)

35.8 (9.33)

≥ 3500

20 (90.9)

36.3 (7.76)

− 0.3 (− 1.33, 0.80)

(0.6)

Family income PKR(US$)
15,000–24,000 (140- 230)*

133 (95.7)

0.7 (0.37–1.16)

37.8 (8.75)

25,000–34,000 (240- 325)

56 (94.9)

0.1

38.4 (7.09)

≥ 35,000(≥ 335)

66 (90.4)

2nd-degree burn*

125 (88.7)

3 -degree burn

36.6 (9.06)
1

Severity of injury
rd

− 0.5 (− 1.66, 0.73)

(0.4)

130(100.0)

34.34 (2.56–4.39 × 103)
< 0.001

33.2 (9.43)

9.1 (7.35, 10.8)

42.3 (3.39)

(< 0.001)

TBSA
10–20%*

130 (89.0)

> 20%

125 (100)

31.74 (4.22–4.06 × 103)
< 0.001

33.7 (9.49)

8.6 (6.79, 10.3)

42.2 (3.48)

(< 0.001)

Time elapsed
79.44 (11.2–1.01 × 104)

1–2 years*

31 (66.0)

2–3 years

78 (100)

3–4 years

105 (100)

41.5 (3.08)

≥ 4 years

41 (100)

44.2 (2.80)

< 0.001

22.5 (7.31)

6.8 (6.14, 7.53)

37.9 (4.52)

(< 0.001)

Cause of burn
Electrical\others*

16 (66.7)

1

25.7 (11.10)

Scald\Steam

74 (96.1)

12.3 (2.94, 51.68)

37.9 (7.17)

− 1.2 (− 3.39, 1.08)

Fire\Flame

108 (96.4)

13.5 (3.64, 50.04)

39.1 (7.20)

39.1 (37.68, 40.53)*

Chemical\assault

57 (98.2)

28.5 (3.32, 245.05)

39.3 (7.42)

0.3 (− 2.17, 2.72)

Disfigurement

0.343 (< 0.001)

4.8 (2.54, 8.93) (< 0.001)

0.814 (< 0.001)

4.6 (4.18, 4.96) (< 0.001)

SWAP-U

0.303 (< 0.001)

1.3 (1.18, 1.43) (< 0.001)

0.754(< 0.001)

0.8 (0.76, 0.74) (< 0.001)

0.001

− 13.4 (− 16.75, − 9.96)

0.3

< 0.001

< 0.001

0.002

0.8
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Table 2 (continued)
Prevalence of impact

Severity of impact

n (%)**

Crude OR (95%CI) p

Mean (sd)

Regression coefficient (95%CI) (p)

0.343 (< 0.001)

3.7 (2.12, 6.52) < 0.001

0.874 (< 0.001)

3.1 (2.87, 3.28) (< 0.001)

Bleeding*

16 (51.6)

Calculus

79 (98.8)

50.64 (12.35, 4.7 × 102)

4-5 mm pocket

117 (100)

41.4 (2.55)

> 6 mm pocket

43 (100)

44.2 (2.59)

DMFT
CPI

< 0.001

19.6 (6.81)

7.4 (6.67, 8.14)

35.6 (6.36)

(< 0.001)

OHI-S
Good*

2 (28.6)

Fair

74 (87.1)

Poor

179 (100)

Clinical oral status

0.333 (< 0.001)

Brushing frequency (daily)

26.44 (8.29, 1.35 × 102)
< 0.001

17.9 (4.10)

11.5 (10.2, 12.8)

30.5 (9.36)

(< 0.001)

41.8 (3.21)
58.7 (7.9, 4.4 × 102) (< 0.001)

0.875 (< 0.001)

7.4 (6.88, 7.89) (< 0.001)

Two or more*

47 (79.7)

13.3 (4.10, 42.99)

27.7 (9.81)

12.7 (10.77, 14.6)

Once

208 (98.1)

(< 0.001)

40.4 (5.54)

(< 0.001)

Regular*

33 (73.3)

17.24 (5.92, 59.68)

28.2 (11.27)

8.7 (6.79, 10.62)

Episodic

205 (98.1)

(< 0.001)

39.3 (6.47)

< 0.001

Never

17 (100)

Dental visit (past 12 months)

42.8 (3.30)

1
student or retired, 2Pakistani Rupees, 3Kendall’s tau, 4from Firth logistic regression, 5Pearson correlation coefficient, *reference category, ** For reference purposes
only from Chaudhary et al., 2019[30]

severity of the facial deformity, oral health behaviours,
psychological distress, the time elapsed since the incident, and sex-education interaction. About 94% of the
participants had at least one oral health-related quality
of life domain impacted. The prevalence of impact is the
highest ever reported based on the definition of impact
used in this study; in contrast to 16%, 18%, 19%, and 31%
for the general population of England and Australia [45],
and dentate and edentulous people, respectively [33, 50].
Although a higher prevalence of impact at 91% has been
reported previously using the same instrument, such as
in the homeless people and patients with the temporomandibular joint disorder, the definition adopted in these
studies is less commonly, whereby an impact includes
the responses occasional, often and very often (score ≥ 2)
[32, 51]; hence, not directly comparable with the current
finding. The definition of impact in the present study is
conventional and restrictive; hence, the high prevalence
observed highlights the importance of the issue in dental public health [45]. Similarly, the severity of impact
in the participants was also the highest ever reported
(mean = 37.7 units) compared to patients with gastrointestinal and hepatic disorders, temporomandibular joint
disorder, and socially vulnerable and underserved populations (mean severity score range: 8.8–27.8 unit) [32,
52, 53]. Nevertheless, comparison of impact between
population-based on prevalence and scores should be

done cautiously; differences can be attributed to characteristics of the sample, different methods of administering the instrument, bias due to non-participation in large
studies and large floor effect caused by a large number of
responses with low severity score in a large population
study compared to an entirely handicapped sample such
as in the present study [45].
The analysis revealed two main findings. First, because
the standardised coefficients of the oral health measures,
and caries, in particular, are consistently the largest in all
the multivariate models compared to other factors, poor
oral health condition is the major attribute of oral healthrelated quality of life in facial burn patients. This further
supports the existing understanding of the relationship
between poor oral health status and oral health-related
quality of life [29]. In the present study, more than 70% of
the participants have had a toothache and eating discomfort related to untreated carious teeth and, in more than
80%, dental problems make them feel self-conscious,
tense, unable to relax, embarrass, irritable and uncomfortable during social interaction; these are much greater
compared to less than 10% reported in earlier studies [32,
33, 45].
Second, participants with more severe facial deformities have a poorer oral health-related quality of life.
Based on the four-dimensional OHRQoL model [54,
55], oral health conditions and facial deformity largely
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Table 3 The result of multiple linear regression analysis examining the factors associated with oral health-related quality of life in facial
burn patients (N = 271)
(n)

Model 1 (adjusted R2 = 0.81f )

Model 2 (adjusted R2 = 0.79f )

Model 3 (adjusted R2 = 0.79f )

Regression coefficient (95%CI) (p)
(standardised coefficient, β)
Total

–

–

–

DMFT

1.7 (1.24, 2.17)

–

–

–

–

–

–

4.7 (3.64, 5.85)

4.7 (3.80, 5.64)

(< 0.001)

(< 0.001)

(0.56)

(0.56)

1.9 (0.45, 3.34)

2.0 (0.44, 3.50)

1.9 (0.41, 3.42)

(0.01)

(0.01)

(0.01)

(0.09)

(0.10)

(0.09)

1.6 (0.46, 2.65)

1.7 (0.57, 2.89)

1.5 (0.38, 2.67)

(0.01)

(0.004)

(0.01)

(0.09)

(0.1)

(0.08)

− 1.3 (− 2.36, − 0.24)

− 1.5 (− 2.63, − 0.37)

–

(< 0.001)
(0.48)
CPI

1.1 (0.22, 1.99)
(0.01)
(0.12)

OHI-S

1.0 (− 0.30, 2.38)
(0.1)
(0.07)

Clinical oral status

Brushing frequency

Dental visit

Cost as barriers to oral health care
utilization
Time since burn event

–

(0.02)

(0.01)

(− 0.07)

(− 0.08)

–

1.1 (0.13, 2.05)

–

(0.02)
(0.12)
Cause of burn
Scald

Fire

2.0 (0.84, 3.22)

1.4 (0.30, 2.47)

1.1 (0.08, 2.17)

(0.001)

(0.01)

(0.04)

(0.11)

(0.07)

(0.06)

1.1 (0.02, 2.21)

–

–

–

1.4 (0.85, 2.02)

(< 0.05)
(0.07)
Disfigurement

0.9 (0.25, 1.48)
(0.006)

(< 0.001)

(0.15)
SWAP

–

(0.26)
0.1 (0.14, 0.23)

–

(0.03)
(0.11)
Interaction: Sex-education

− 0.4 (− 0.76, − 0.05)

− 0.4 (− 0.76, − 0.01)

− 0.4 (− 0.77, − 0.03)

(0.03)

(< 0.05)

(0.04)

(− 0.06)

(− 0.06)

(− 0.06)

impact three of the four dimensions: oral function, orofacial pain, and psychosocial impact; the greatest being
the psychosocial well-being of the participants in this
study, which concur with the domains’ prevalence and

severity of impact (Table 1). There is a lack of information from the present data to explain the relationship
but there are plausible insights from reflections of the
data collection process. Besides having poor oral health
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conditions, many of the participants also have disfigured
lips, exposed and mobile teeth, dry mouth and halitosis,
which make social interaction challenging to either party.
They showed signs of discomfort, shyness, and distress
particularly during the facial and oral examination [21,
38]. Some participants seemed upset for having to repeat
themselves because the researcher did not understand
their pronunciation. Experiencing these situations daily
can affect self-esteem, and stress, anxiety, and depression
levels. These are the likely explanation for the high frequency of often and very often OHIP responses that contributed to the high impact prevalence and severity score;
a reporting behaviour that is in contrast with the denial
attitude described in Slade et.al. (2005) as less willingness to report a severe impact [45]. Nevertheless, more
evidence is needed to reaffirm the observations. A recent
study showed that psychosocial distress can affect oral
health through oral health behaviour [56].
The longer the time since the burn incident is associated with poorer OHRQoL and that is not unexpected
because oral diseases continue to worsen without intervention [57]. The interaction between sex and education
reflects the better OHRQoL in the females than males
among the less educated participants, but it is worse
among the better-educated females. More educated
women are generally more expressive when describing a depressive impact because they are more conscious about their appearances and aesthetics than men
[58, 59]. Income is not a significant factor because most
participants in the study are from a less affluent background and there was little variation in the add-score
between the different income levels. The high cost of
treatment is a barrier to using oral health care services,
but it has the least impact on oral health-related quality
of life despite retaining its significance in the multiple
regression, unlike psychological and self-perceived barriers. Similarly, electric burn also has the least impact on
OHRQoL compared to other factors; possibly because it
is less commonly associated with deep tissue damages to
affect the oral environment [60]. The factor was replaced
by scalding and fire burn in the multivariate analysis to
demonstrate variations in model solutions and focus
on more traumatising cause of burn. Nevertheless, it is
important to note that gains and losses in the significance
level observed in these measures are likely statistical
artefacts resulting from variations in the measurement
and the categorising process and does not reflect the real
world. Therefore, the interpretation of their significance
should be treated with great caution.
This study had analysed both outcome measures: the
prevalence and severity of OHIP-14 impact. With exception of the sex, the factors associated with oral healthrelated quality of life are similar in the simple logistic
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and linear regression analyses. However, the total separation problem, a situation where there is zero observation (n = 0) in one of the cells, affects the precision of
the odds ratio estimates, as observed in the confidence
interval, and was the likely explanation for the poor fit of
the multiple logistic models to the data and resulting in
the non-significant covariates. Despite the recommendation [48], the data from this study contributed little to the
currently limited discussion on the advantage of including more than one analysis of participant-based outcome measures and studies intending to adopt a similar
approach should be aware of the data limitation. There
are several equivalently fit models found in the multiple
linear regression analysis as a result of multicollinearity
problems. In Model 1, the correlation between the clinical indices causes the OHI-S to lose its significance. The
use of clinical oral status in Models 2 and 3 resolved that
issue and the results showing the effect of oral health
problems on OHRQoL are consistent. Likewise, a similar
problem between disfiguration and SWAP was resolved
by examining them separately in Models 2 and 3. Except
for the interaction mentioned earlier, other sociodemographic factors were excluded because they are not associated with oral health-related quality of life and do not
significantly improve the models.
The results of this study should be interpreted with
caution due to the limitations mentioned earlier and in
related publications [30, 56]. A reliability study for the
clinical measurements was not performed because the
participants were not willing to return for re-assessment.
Also, a limited application can be inferred to facial burn
patients who are not followed up at a burn centre. The
key strength of this study is its originality; this is the first
report on OHRQoL of facial burn injury victims, a small
niche and underserved population with unknown needs;
it also showed that an acquired disability involving orofacial area can affect oral health-related quality of life.

Conclusion
Oral health problems, particularly dental caries, the
severity of the facial deformity, oral health behaviour
and time since the burn event are the determinants of
oral health-related quality of life of facial burn victims.
It is recommended that future studies investigate the
oral health knowledge of, and problems relating to oral
hygiene care faced by, patients with facial deformity;
the understanding can be used to design interventions
for the management of their specific needs. Facilitating
access to oral health care and, early oral health education
and counselling, and management of oral health needs
can be beneficial to lower the impact. This is achievable
by educating the burn-care professionals about the oral
health needs of the victims and referring them to the

Chaudhary et al. BMC Oral Health

(2021) 21:570

dental office. Highlighting the issues of this population
may help raise awareness about the oral health needs of
the population among the relevant authorities.
Abbreviations
CPI: Community Periodontal Index; DMFT: Decayed, Missing, Filled Teeth; OHIS: Simplified Oral Hygiene Index; TBSA: Total body surface area; WHO: World
Health Organization; SWAP: Satisfaction with appearance scale; OHIP: Oral
Health Impact Profile.

Page 9 of 10

5.
6.
7.
8.
9.

Acknowledgements
We would like to thank the Burn Care Center of Pakistan, Institute of Medical
Sciences, Islamabad, Pakistan and express our gratitude and special thanks to
the participants of this study, to who we are greatly indebted. We also like to
thank Professor Dr Ulfat Bashir of Riphah International University, Islamabad,
Pakistan for his contribution during the data collection process. No specific
funding was obtained for this study.

10.

Authors’ contributions
FAC collected the data and performed data analyses and wrote the first draft
of the manuscript. BA was involved in the conceptual development of this
paper and provided feedback and revised the final manuscript. MZS cosupervised the project and revised the final manuscript. All authors read and
approved the final manuscript.

13.

Funding
No specific funding was obtained for this study.

16.

Availability of data and material
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Ethical approval for this study had been taken from Shaheed Zulfiqar Ali
Bhutto Medical University, Islamabad. Reference no. F.1-1/2015/ERB/SZABMU.
Written consent from the participants and from parent/ guardian of participants under 15 years of age were sought prior to data collection.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Dentistry, Shaheed Zulfiqar Ali Bhutto Medical University, Islamabad, Pakistan. 2 School of Dental Sciences, Universiti Sains Malaysia, Kubang
Kerian, Malaysia.
Received: 31 May 2021 Accepted: 18 October 2021

11.
12.

14.
15.

17.
18.
19.

20.
21.
22.

23.

24.
25.
26.

References
1. Esselman PC. Burn rehabilitation: an overview. Arch Phys Med Rehabil.
2007;88(12 Suppl 2):S3-6.
2. Cimino SR, Rios JN, Godleski M, Hitzig SL. A scoping review on the longterm outcomes in persons with adult-acquired burn injuries. J Burn Care
Res. 2019;41(3):472–502.
3. Barrett LW, Fear VS, Waithman JC, Wood FM, Fear MW. Understanding
acute burn injury as a chronic disease. Burns Trauma. 2019;7(1):23.
4. Forjuoh SN. Burns in low-and middle-income countries: a review of available literature on descriptive epidemiology, risk factors, treatment, and
prevention. Burns. 2006;32(5):529–37.

27.
28.
29.
30.

Violence and Injury Prevention, Burns. https://www.who.int/violence_
injury_prevention/other_injury/burns/en/.
Zia T. Acid violence in pakistan. Los Angeles: UCLA Center for the Study of
Women; 2013.
Vidal-Trecan G, Tcherny-Lessenot S, Grossin C, Devaux S, Pages M,
Laguerre J, Wassermann D. Differences between burns in rural and in
urban areas: implications for prevention. Burns. 2000;26(4):351–8.
Cronin K, Butler P, McHugh M, Edwards G. A 1-year prospective study of
burns in an Irish paediatric burns unit. Burns. 1996;22(3):221–4.
Hunt JL, Arnoldo BD, Purdue GF. Chapter 4—prevention of burn injuries.
In: Herndon DN, editor. Total burn care. 7th ed. London: W.B. Saunders;
2012. p. 47–55.
Tian H, Wang L, Xie W, Shen C, Guo G, Liu J, Han C, Ren L, Liang Y, Liu J,
et al. Epidemiology and outcome analysis of facial burns: a retrospective
multicentre study 2011–2015. Burns. 2020;46(3):718–26.
Yeong EK, Chen MT, Mann R, Lin T-W, Engrav LH. Facial mutilation after an
assault with chemicals: 15 cases and literature review. J Burn Care Rehabil.
1997;18(3):234–7.
Wust KJ. A modified dynamic mouth splint for burn patients. J Burn Care
Res. 2006;27(1):86–92.
Bahnof R. Intra-oral burns: rehabilitation of severe restriction of mouth
opening: case report. Physiotherapy. 2000;86(5):263–6.
Kung TA, Gosain AK. Pediatric facial burns. J Craniofacial Surg.
2008;19(4):951–9.
Rappoport K, Müller R, Flores-Mir C. Dental and skeletal changes during pressure garment use in facial burns: a systematic review. Burns.
2008;34(1):18–23.
Brissett AE, Sherris DA. Scar contractures, hypertrophic scars, and keloids.
Facial Plast Surg. 2001;17(04):263–72.
Schneider JC, Holavanahalli R, Helm P, Goldstein R, Kowalske K.
Contractures in burn injury: defining the problem. J Burn Care Res.
2006;27(4):508–14.
Dougherty M, Warden G. A thirty-year review of oral appliances used to
manage microstomia, 1972 to 2002. J Burn Care Res. 2003;24(6):418–31.
Sinha I, Nabi M, Simko LC, Wolfe AW, Wiechman S, Giatsidis G, Bharadia D,
McMullen K, Gibran NS, Kowalske K, et al. Head and neck burns are associated with long-term patient-reported dissatisfaction with appearance: a
burn model system National Database study. Burns. 2019;45(2):293–302.
Kisely S, Sawyer E, Siskind D, Lalloo R. The oral health of people with anxiety and depressive disorders—a systematic review and meta-analysis. J
Affect Disord. 2016;200:119–32.
Ye E-m. Psychological morbidity in patients with facial and neck burns.
Burns. 1998;24(7):646–8.
Warner P, Stubbs TK, Kagan RJ, Herndon DN, Palmieri TL, Kazis LE, Li N-C,
Lee AF, Meyer WJI, Tompkins RG, et al. The effects of facial burns on health
outcomes in children aged 5 to 18 years. J Trauma Acute Care Surg.
2012;73(3):S189–96.
Cademartori MG, Gastal MT, Nascimento GG, Demarco FF, Corrêa
MB. Is depression associated with oral health outcomes in adults
and elders? A systematic review and meta-analysis. Clin Oral Investig.
2018;22(8):2685–702.
Dahl O, Wickman M, Wengström Y. Adapting to life after burn injury—
reflections on care. J Burn Care Res. 2012;33(5):595–605.
Lawrence JW, Mason ST, Schomer K, Klein MB. Epidemiology and impact
of scarring after burn injury: a systematic review of the literature. J Burn
Care Res. 2012;33(1):136–46.
Wisely J, Wilson E, Duncan R, Tarrier N. Pre-existing psychiatric disorders,
psychological reactions to stress and the recovery of burn survivors.
Burns. 2010;36(2):183–91.
Van Loey NE, Maas CJ, Faber AW, Taal LA. Predictors of chronic posttraumatic stress symptoms following burn injury: results of a longitudinal
study. J Trauma Stress. 2003;16(4):361–9.
Anttila S, Knuuttila M, Ylöstalo P, Joukamaa M. Symptoms of depression
and anxiety in relation to dental health behavior and self-perceived
dental treatment need. Eur J Oral Sci. 2006;114(2):109–14.
Haag DG, Peres KG, Balasubramanian M, Brennan DS. Oral conditions and health-related quality of life: a systematic review. J Dent Res.
2017;96(8):864–74.
Chaudhary FA, Ahmad B, Bashir U. Dental health status and oral health
behaviours of patients with facial burn in Pakistan. BMC Oral Health.
2019;19(1):127.

Chaudhary et al. BMC Oral Health

(2021) 21:570

31. Hoogewerf CJ, van Baar ME, Middelkoop E, van Loey NE. Impact of facial
burns: relationship between depressive symptoms, self-esteem and scar
severity. Gen Hosp Psychiatry. 2014;36(3):271–6.
32. Miettinen O, Lahti S, Sipilä K. Psychosocial aspects of temporomandibular
disorders and oral health-related quality-of-life. Acta Odontol Scand.
2012;70(4):331–6.
33. Locker D, Quiñonez C. Functional and psychosocial impacts of oral disorders in Canadian adults: a national population survey. J Can Dent Assoc.
2009;75(7):521.
34. Bokhari SAH, Suhail AM, Malik AR, Imran MF. Periodontal disease status
and associated risk factors in patients attending a Dental Teaching Hospital in Rawalpindi, Pakistan. J Indian Soc Periodontol. 2015;19(6):678.
35. Veerasamy A, Kirk R, Gage J. Epidemiology of dental caries among adolescents in Tamil Nadu, India. Int Dent J. 2016;66(3):169–77.
36. Javed O, Bernabé E. Oral Impacts on quality of life in adult patients with
Class I, II and III malocclusion. Oral Health Prev Dent. 2016;14(1):27–32.
37. Katz MR, Irish JC, Devins GM, Rodin GM, Gullane PJ. Reliability and validity of an observer-rated disfigurement scale for head and neck cancer
patients. Head Neck. 2000;22(2):132–41.
38. Mannan A, Ghani S, Clarke A, White P, Salmanta S, Butler P. Psychosocial
outcomes derived from an acid burned population in Bangladesh, and
comparison with Western norms. Burns. 2006;32(2):235–41.
39. WHO: World Health Organization. Oral health surveys: basic methods.
Geneva: World Health Organization; 2013.
40. Greene JG, Vermillion JR. The simplified oral hygiene index. J Am Dent
Assoc. 1964;68(1):7–13.
41. Bloemendal E, de Vet HCW, Bouter LM. The value of bitewing radiographs
in epidemiological caries research: a systematic review of the literature. J
Dent. 2004;32(4):255–64.
42. Jolliffe IT, Cadima J. Principal component analysis: a review and
recent developments. Philos Trans R Soc A: Math Phys Eng Sci.
2016;374(2065):20150202.
43. Patton LL, Strauss RP, McKaig RG, Porter DR, Eron JJ Jr. Perceived oral
health status, unmet needs, and barriers to dental care among HIV/AIDS
patients in a North Carolina cohort: impacts of race. J Public Health Dent.
2003;63(2):86–91.
44. Locker D, Matear D, Stephens M, Lawrence H, Payne B. Comparison of the
GOHAI and OHIP-14 as measures of the oral health-related quality of life
of the elderly. Commun Dent Oral Epidemiol. 2001;29(5):373–81.
45. Slade G, Nuttall N, Sanders A, Steele J, Allen P, Lahti S. Impacts of oral
disorders in the United Kingdom and Australia. Br Dent J. 2005;198(8):489.
46. Chaudhary FA, Ahmad B, Butt DQ, Hameed S, Bashir U. The cultural
adaptation and validation of an Urdu version of the satisfaction with
appearance scale (SWAP-U) for Pakistani burn patients. Burns Open.
2019;3(3):83–8.
47. Lawrence JW, Heinberg LJ, Roca R, Munster A, Spence R, Fauerbach JA.
Development and validation of the satisfaction with appearance scale:

Page 10 of 10

48.
49.
50.

51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

assessing body image among burn-injured patients. Psychol Assess.
1998;10(1):64.
Tsakos G, Allen PF, Steele JG, Locker D. Interpreting oral health-related
quality of life data. Commun Dent Oral Epidemiol. 2012;40(3):193–200.
Babyak MA. What you see may not be what you get: a brief, nontechnical
introduction to overfitting in regression-type models. Psychosom Med.
2004;66(3):411–21.
Chaudhary FA, Siddiqui YD, Yaqoob MA, Khalid MD, Butt DQ, Hameed S.
Psychometric properties of the Urdu version of the Geriatric Oral Health
Assessment Index (GOHAI) and oral health-related quality of life in the
elder Pakistani population. Gerodontology. 2021. https://doi.org/10.1111/
ger.12531.
Daly B, Newton T, Batchelor P, Jones K. Oral health care needs and oral
health-related quality of life (OHIP-14) in homeless people. Commun
Dent Oral Epidemiol. 2010;38(2):136–44.
Hede B, Thiesen H, Christensen LB. A program review of a communitybased oral health care program for socially vulnerable and underserved
citizens in Denmark. Acta Odontol Scand. 2019;77(5):364–70.
Warsi I, Younus A, Rasheed A, Ahmed J, Mahida H, Hashmi R, Qureshi A.
Oral health-related quality of life in patients with upper gastrointestinal
and hepatic disorders in Pakistan: validation of the Oral Health Impact
Profile-14 in the Urdu language. BDJ Open. 2018;4:1–7.
Mittal H, John MT, Sekulić S, Theis-Mahon N, Rener-Sitar K. Patientreported outcome measures for adult dental patients: a systematic
review. J Evid Based Dent Pract. 2019;19(1):53–70.
John MT, Reissmann DR, Čelebić A, Baba K, Kende D, Larsson P, Rener-Sitar
K. Integration of oral health-related quality of life instruments. J Dent.
2016;53:38–43.
Chaudhary FA, Ahmad B. The relationship between psychosocial distress
and oral health status in patients with facial burns and mediation by oral
health behaviour. BMC Oral Health. 2021;21(1):172.
Selwitz RH, Ismail AI, Pitts NB. Dental caries. The Lancet.
2007;369(9555):51–9.
Sipilä K. Temporomandibular disorders (TMD) and depression. In: Hernandez P, Alonso S, editors. Women and depression. Hauppauge, NY: Nova
Science Publishers; 2008.
Kroenke K, Spitzer RL. Gender differences in the reporting of physical and
somatoform symptoms. Psychosom Med. 1998;60(2):150–5.
Aghakhani K, Heidari M, Tabatabaee SM, Abdolkarimi L. Effect of current
pathway on mortality and morbidity in electrical burn patients. Burns.
2015;41(1):172–6.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

